
WE CLAIM: 



^ueous/t-butanol solvent-system, facile-reconstitute. 



licron-reconstitulfe-^pLceliposome-lyophilate. 

2. ^*-4j3e sUISLmicron-reconstitute preliposome-lyophilate of claim 1 
wherein said prelip^f^^^-lyophilate comprises a^surfactant^" ^^P'^ 





A 



w. .-.^esubmicron-reconstitute preliposome-lyophilate of claim 2 
n said surfac^&Rt is anionic, cationic or nonionic. 



4. The submicron-reconstitute preliposoipe-lyophilate of claim 3 
wherein said surfactant is nonionic. 



^^"^K 5. The submicron-reconstitute p/^iposome-lyophilate of claim 4 



> .^.wherein said surfactant is a Tween surfactant. 
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The submicron-recons/itute preliposome-lyophilate of claim 5 



yvherein said surfactant is Tweei/20. 



7. The submicron/reconstitute preliposome-lyophilate of claim 6 
wherein said surfactant c/mprises from about 4 mole % to about 2 mole % 
of the lipid content of tbfe submicron-reconstitute preliposome-lyophilate. 




f^^8. ""^Si^ie submicron-reconstitute preliposome-lyophilate of claim 2 

herein said surfa^t^t comprises from about 4 mole % to about 0.1 mole 
% of the lipid content of^ke submicron-reconstitute preliposome-lyophilate. 



9. The submicron-reconstitute preliposome-lyophilate of claim 8 
wherein said surfactant comprises fron/about 4 mole % to about 2 mole % 
of the lipid content of the submicroiVreconstitute preliposome-lyophilate. 
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A methiod"arpreparing submicron liposomes from Jybphilate 
cona &ris i ng i ntrod i:fGwg-.suda£ta^ ^ liquid to beJ ys^^h\\rzS^ to said 
lyophilization 




1 1 . The method of claim 1 0 wherein said /urfactant is anionic, 
cationic or nonionic. 



12. The methj^^-tJTclaim 1 1 wherein/said surfactant is nonionic. 





1 3. The method of claim 1 2 wherein said surfactant is a Tween 
surfactant. \ 

14. The method sTtelaim/i /vhereiiVsaid surfactant is Tween 20. 



1 5. The metj/iod of cj^im/lW Wherein s^id surfactant comprises from 
about 4 mole % to about lAoiy^/f/of the lipid cjontent of the submicron- 
reconstitute preiiposome-Lyopfiilate 

1 6. The method of clainn 10 v^)^heisi^ surfactant comprises from 
about 4 mole % to/about 0.1 mole % of the lipid content of the submicron- 
reconstitute preLiposome-lyophilate. 

17. /The method of claim 16 wherein said surfactant comprises from 
about 4 i?nole % to about 2 mole % of the lipid content of the submicron- 
reconantute preliposome-lyophilate. 



1^. A method of restricting liposomes to less than anout 400nm 
/hen formed by reconstitution of material comprising a lipid forming agent, 
the method comprising introducing a surfactant into said 
materiaLpd or to, oi uL the l iiii e ""oTrTeconstitution. 
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1/^. A sterically antigenicity-hindered liposome. 

20. The liposome of claim 19 comprising a steric-hindenng agent. 

21 . The liposome of claim 20 wherein the steric-l}mdering agent is a 
nonionic surfactant. 

22. The liposome of claim 20 wherein th^/steric-hindering agent is a 
Tween surfactant. 



2J^. A pharmaceutical comp]p 
compound having the formula 




mof\r comprising an anthracycline 



0 



-CH^OH 



OH k 



0 



Z' 



Y' 



encapsulated in a liposome; where one of X and X' is hydrogen and the other 
is halogen; /ne of Y and Y' is hydrogen and the other is selected from the 
group consisting of hydrogen, hydroxy, and -OCOR; one of Z and Z' is 
hydrogen and the other is selected from the group consisting of hydrogen, 
hydpbxy, and -OCOR; where R is alky! having approximately 1-6 carbon 

toms; where the liposome comprises at least one lipid and a nonionic 
surfactant, and where the weight ratio of the anthracycline compound to the 
nonionic surfactant is between approximately 0.5:1 and approximately 3:1. 



.maasilion of claim 9.^^ xAih^xi.AH^Tg'sT^^ romprjjeg^a-- 
polyoxyethylene sorbitan carboxylate, and where the carboxyla^^-fJor^or^ 
the surfactant molecule has between approximately 2 an^J^^j^>xtm?te 25 
carbon atoms. 



25. "The-ee- mpocition o f utg lrfrX^T 
polyoxyethylene sorbitan nr)<5/)olaur< 



fe the surfactant comprises a 



26. The composition of 
anthracycline compoijnd to 



23r^mfire the weight ratio of the 
ujrfactant is approximately 1:1.7. 



27. The comMj^ttibn Vf ifilaim 23, where the liposome comprises the 
lipids dimyristoyi phosphatidyl cifl^ne and d|Fnyristoyl phosphatidyl glycerol 
in a molar ratio of approximately 7:3, 



28/ The composition of claim 23, where the anthracycline 
comodund is annamycin. 



29. The composition of claim 23, where the weight ratio of the 
anthracycline compound to lipid is between approximately 1 :40 and 



proxinrjatgiy-^rtOQ: 



3/). A pharmaceuticaNcomposition, comprising annamycin 
encapsulated in a liposome, where the liposome comprises at least one lipid 
and a nonionic surfactant, where th\sdTfactant comprises a polyoxyethylene 
sorbitan monolaurate, and where theAj^^ght ratio of annamycin to surfactant 
is between approximately 0.3:1 and(abou\3:1 



31 . The composition of claim 30, wheKe the weight ratio of the 
annamycin to surfactant is approximately 1:1.7. \ 



An aqueous/t-butanol solvent-system, facile-reconstitute, 
submicron-reconstitute, preliposome lyophilized powder composition, 
comprising an anthracycline compound having the formula 

0 



0 OH 
0 OH 



Z 

^CH3 



^C-CHgOH 
^ OH 



0 



, at least one lipid sui/able for forij 
nonionic surfactant/where one 
halogen; one of Y knd Y' is hyd^ 
group consisting of hydrogen,y 



and 



sn ai 



hydrogen and the 
hydroxy, and 



.other is selected f/om the 



OCOf 



rare nf\s zflkyi havi 



me when hydrated, and a 
Is hydrogen and the other is 
the other is selected from the 
and\-OCOR; one of Z and Z' is 

roup consisting of hydrogen, 
g approximately 1-6 carbon 
nthracycline compound to the 



atoms; and where the weigkt^ytio of the/ 
nonionic surfactant is betweeh approximately 0.3:1 and approximately 3:1 



33. The composition of claim 32, where the surfactant comprises a 
polyoxyethylene sorbi;ran carboxylate, and where the carboxylate portion of 
the surfactant mole/ule has between approximately 2 and approximately 25 
carbon atoms. 



34. /The composition of claim 32, where the surfactant comprises a 
polyoxyethylene sorbitan monolaurate. 



/35. The composition of claim 34, where the weight ratio of the 
antl/racycline compound to the nonionic surfactant is approximately 1:1 .7. 
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36. The composition of claim 32, where the composition comprises 
the lipids dimyristoyi phosphatidyl choline and dimyristoyi phosphatidyl 
glycerol in a molar ratio of approximately 7:3. 

37. The composition of claim 32, where the anthracycli^ 
compound is annamycin. 

38. The composition of claim 32, where the vveight ratio of the 
anthracycline compound to lipid is between approximatelyl : 40 and 
approximately 1:100. 



3p. A preliposomyly^philizejiy poy^ composition, comprising 
annamycin, at least one lipid suitablaffo^ a liposome when hydrated, 

and a nonionic surfactar/t, where t/ifi^urfactant|comprises a polyoxyethylene 
sorbitan monolaurate, ai^d whef;j^>^e weight ratio of the compound to the 
surfactant is between ap^w^n^r&Xgfly 0.3:1 and approximately 3:1. 
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40. The composifion of claim 39, where the weight ratio of 
annamycin to surfactant is approximately 1:1.7. 

^1 . A rpfethod of preparing a facile-reconstitute, submicron 
reconstitute, jDreliposome lyophilized powder composition, comprising the 
steps of 

(a) Qi^paring a first solution consisting essentially of an anthracycline 
compound having the formula 



0 OH 



0 

C-CH„OH 



d: :a: ■^■"h " ' 



0 OH = 



0 



X / 



(b) 
(0 



(d) 



(e) 
(f) 



and dimethyl sulfoxide^ 
other is halogc 
from the groiap'consi^ 
and Z' is hydrogen 
of hydrogef 
approximat 
preparing a second I 



and X' is hydrogen and the 
l4 hydrogen and the other is selected 
1, hydroxy, and -OCOR; one of Z 
selected from the group consisting 
^OCOR; j^vhere R is alkyi having 
atoms; 

Uprising at least one lipid, t-butyl 



alcohol, and water; 

preparing a third /olution by combining the first solution and the 
second solutio/ in the proportions needed to provide the desired ratio 
of lipid to amhracycline compound in the final composition; 
adding to/he third solution a nonionic surfactant in an amount that 
provides a ratio of anthracycline compound to surfactant in the final 
composition of between approximately 0.3:1 and approximately 3:1; 
sterilizing the solution by filtration; and 
reezing and lyophilizing the solution. 



/ 42. The method of claim 41 , where the second solution comprises 
me lipids dimyristoyi phosphatidyl choline and dimyristoyi phosphatidyl 
glycerol in a molar ratio of approximately 7:3. 



43. The method of claim 41 , where the surfactant compriaes a 
polyoxyethylene sorbitan carboxylate, and where the carboxylat^rtion of 
the surfactant molecule has between approximately 2 and a^j^fq^/mately 25 
carbon atoms. 

44. The method of claim 41 , where the sui;|^nt comprises 
polyoxyethylene sorbitan monolaurate. 

45. The method of claim 44, wher/ the weight ratio of the 
anthracycline compound to the nonionis^rfactant is approximately 1 :1.7. 

46. The method of claiW where the anthracycline compound is 
annamycin. 

47. The Ad;\ru 41 , whiere the weight ratio of the 
anthracycline comWwla Vitid is betyfeen approximately 1 :40 and 
approximately 1 :100. 



4^. A methfod of preparing a preliposome lyophilized powder 
composition, coniprising the steps of 

(a) preparino/a first solution consisting essentially of annamycin and 
dimethyl sulfoxide; 

preparing a second solution comprising at least one lipid, t-butyl 
alciohol, and water; 

eparing a third solution by combining the first solution and the 
second solution in the proportions needed to provide the desired ratio 
of lipid to annamycin in the final composition; 
adding to the third solution a nonionic surfactant in an amount that 
provides a ratio of annamycin to surfactant in the final composition of 



(b) 
(c) 



(e) 
(f) 



between approximately 0.3:1 and approximately 3:lM0Ah^re the 
surfactant comprises a polyoxyethylene sorbrtan r^onolaurate;' 
sterilizing the solution by filtration; and, 
freezing and lyophilizing the solutlor 



49. The method of claij 
to surfactant is appro/^Jpnately 



/here the weight ratio of annamycin 



50. A metUTop/of in|;fi|iting the gro|vth of tumor cells, comprising 
administering to^^fj^^m^ at/ount of the composition of claim 

23, 24, 25, 2^27, 28, 29, 3a_orL3i 



15 H 



i 1 . A aqueous/t-butanol solvent-system, facile-reconstitute, 
Jmicron-reconstitute preliposome-lyophllate, further comprising a bioactive 
agent. 
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